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CHIIvIICAL AND PSKSICAI, PROPERTIES OF 100 AREA SOIIaS

TiW-76181

Physical and chemical properties of 100 Area soils were determined to

characterize the soil and to provide data for use in selection of sites which

might be best suited for disposal of reactor wastes.

This report presents a summary of the cation exchange capacities and the

particle size distribution of samples of subsoil taken from wells in and near

C',::?

It,,; the 100 Areas.
c%-F

CONCTJJSIONS

New sites for ground disposal of reactor wastes should be selected as far

inland as practical. The inland sites offer the advantage of longer effeotive

soil volumes, higher eation axc:ha_nge capacities, and thus additional time f:)r

radioactive decay. However, the exister,e of unique situations such as old river

channels or ground water mounds could, alter this generalization and each sit•uation

should be considered sepa:s.tel„°. Soil r:.amiies from proposed 9.isposal s;.tes s?xould

be examined for chemical and p'z!sir,al properties before final selection;, are mad.=...

METHOD

Subsoil samples used to determine the physical and chemical properties of

100 Area soil were selected from churn dr_lled samples taken during --on?tr-,-^,rt;ion

of 100 Area monitoring wells or from test b-crings at proposed bu'_ldi.ng sii.:ec.

I't•,e hydrometer method of Bouyoucos(l) was used to determine the amount of

-2-
t7?VCLASSIFIED



59
LU
^JA

Y
d

V

Cie

O8
tl

'_I
U.'1

' ^ ' ?I z•.-i - i. 'C 2= F:.Ze:.t so:._ ^.'r°'.'.i C=z..._ ...

of > 2 ICIIL. soil p3,'.'t1.61eF! ._. ._ idauAl.^cp .:._.c

Tde_.'!5 to the s t.3^..dar'2 :1.,$.1... i.

A r.o^..fi;:ai'•;,:.1 o'::;: AOAC c•=?ibr:f.s ^'t:_od\3i was u.s:'d ':o dc,',er^ _.e the

-3-
,:^_^^

i:StiC'^ excY_:x.ae: capaci*.,y of the s'abso'_ls. Five grams of '•:11e < 2mm sf-Z^::i soil

-v;e:C': ^r'-aataa. ^rii::^. 4- 35 ml ircrerse-:ts of :'te'atr:.i mnlar a'acco.c^.,'.u.n:

cj+ c ;?
'F,

"vT
'' 1TL.S. a.^.J:ai::_ fr8n... r• a excess salt -Ti f_ 3 3 1

Ct'iJFi:'1. a!QC.'.C.1^.'aS[v lOXt ^iFa:i ^ti'^::Cnl':t'^:
C' .Si^ .r:^,:(:<_':7:•`.; '•.^i ai0.^2C^.. :^":.e a^^'..Fi.a., 5 F e ai '

0?2. :_•..C:_'^.J::":."^n of :r:('. Vc._; :ii1ito SaT+:•".at'::ii '_..i^.,_ 8C:1? i0.11.;.'.:!0:1 9.?'.d t'.ii,ra':,P]t7.

!G'?

?'eC. e.:ia T:;t.'r +.: s",:a.:zL3rd •:yv'3'::.c:^?nr::.<: 8:'.:.d. :.O.r.

DT_SCTTS^-.1'O!.yT AND L?LuJTlI

In Fv^;'2.r°_i /:at?.O':i Cap'o.c":;: of

.C:ij:1C :^L..,^...:c .,....._?_r,.'.. =:T'Ow ..].'.t? i:C.:J17ill=.a .lf...... :T^..Tiia.._ ^>^T^k'. ^`2•C°^I:Lafa.^..''...-'.tc :^4...^

8:(' ....?"-T'1 pz.ti ...... .... Areas. The tOT3S C18tie?1 e:K::.'•15..i$;'. .;:ap5:r Sjr

1.'. ,.]

a7::o i:,r^a^.ac,e3 w_i+^,. from t_'x.e _:.:c^-.-^ of ,.

F;S'P'U?1.-I hatG'r.,

fall -.,:to Vo $]:'C1J,ps. ^l:.^lf.•G:iiS ii::^.'::n_'..'. ,;;xn v.H;^. ^?. TJ^

aT:11 it t#:':_E^n 3'T..» Sli.:^r'J:i.':!.'^.i?'!^'-° e•'.a'^i2 an S:•':ragP,. .on e{:°.".8.ig:9 .'apd.f,'.::ti^.,^ .':F B.^Clil": iF

'Rlt-•i/^_ON, of 1.. aC-in t?^..r_' Z and F .F':^: as 72arr°P-'^.'. avarag`:: 'i0Y.1 '.a-

_p.3••:'.t^V :rf 9d:'JUt 2 1T!eq/10,03 of :ci.l.

81.15.,^ySis SA]O'G>s '!'.r^a.'t.: i?7 J75'.f, 'E:..'..? ''pi:r ,'._(: to

soil is somewhat finer te.xtured than those soiis i.*tmediate7y u_nderl;,^'inz. The

'T:`:t^:u,.9•SS_^"^^,y
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Coa.:Ser ^^wr,derly'i_g materials are in ger.eraa h=.ghltiJ permeabl? san:?.s and gra-'els

which frequentLj extend to the ground surface near the river, and especially in

t2^.e vicinity of 2rranstream reactor sites. Finer silts and a:e presert in

the u_nderl;aing material with highest amounts found at the upstream rea.:'tor sites,

and inland from the river.

A.•erage cation exchange capacities for soils in four 100 Fa.clusion Areas

^

â
^..!
a^.,,r
So!

are given in Figures 1 through 4 along with a plan view of the wa2-1 =ooations.

'1'!:e •::alues shcrwV! are an average of all but the samples of the fi.s and. ten-fo_t

leve7s for a given well. Results on samples from the five and ten-foot levels

are not included in the averages because most disposal cribs and trenches bot..tom

below the ten-foot level. Ion exchange data for i;el'_s ;,u±side the exclusion areas

are given in Ftgure 5.

Profiles of sc=1 particle size distribution in f^,ur 100 E%: i.usion Areas are

g::^+en in F:.gu:?s 5*.."tr.ough 9. The soil nlass r.a.+nas in F'.g=,es 6 t'.;rou.gh 9 are

standard scil classification terminolog;;s. For exampla °_.cax'^ is '3ef;,red as a

soi? material for rr:"=ah the less than. 2 mm fractio° .-on,ta'ns 27 pe.r,.r,ent

.:l.ay, 28 to 50 percznt silt, and less than 52 pe^•cant sa_nd.

;rflicate that. there are disproportionate;.;T larger amounts of :;n= or two par' :, i°

sizes in that sas.oye, as defined in detail in referF_^_ce 2. Past.it-,le size 3ist,ri-

bution data of saxples in K Area and :nla 3 from the exi:lusi'o. areas are also

gi'.en in Figw.a 5.

Data on all individual samples analyzed are given in the App.sndi:c.

'''^TLIF..Aa^ST + IEA
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Depth To Avcrago E[[ceHVe

Cround Water Well Exchange Capacity Exehnngo Cupacity

Locntiun (rcot) Deelgnntlono meq/100g meq/hl

A 30 133-1 1.7 17 x 103

D4-1

13 50 114-3 3.9 00 x 103

D4-4

110-1
q 70 DO-1 4.8 143 x 103

FigLire 1

Er.change Capacity ]7ata - 100 B-C Area
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Feet

UeptA To Averagc E[fectlve
Ground Water Well Exchange Capacity Exchange Capacity

Loeatlan (F¢¢G Ueslgnations meq/100g meqlh2

A --- BB-2 3.2 64 i!C3
B 75 D5-12 4.0 !30 z 103
C 73 D2-5 4.2 ,11 x 103

Fi e 2

Mxchange Capacity Data - 100-I: Area
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Feet

Depth To Average Effective

Ground Water Well Exchangc Capacity Exchange Capacity
me

Locatfon (Feet) Declgnatione meq/100 g 4/ rt2

A 30 F5-6 0.5 5 x 103

P5-3
19 x 103

B 20 F5-2 1.7

R5-5

C 25 F5-4 .0 0 x 103

ra-1

20 r0-2 2.1 11 x l03

Fi e

m,cchange Capacity Data - 100-F Area
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Depth To . Average Effective
Ground Water Well Exchange Capacity Exchange Capacity

Location (Feet) Designations mcq/100 it meq/ft2

A 24 H4-1 2.1 21 x 103
B 20 114-2 2.2 11 x 103
C 36 113-1 2.3 34 x 103

Figure 4

Ex.change Capacity Data - 100-H Area
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R6Y-35 22 i5 22 2 1 1

l3•42 44 16 60 IB 4 3

26-36 33 30 51 14 5 2

12-92 45 41 n 3 1 2
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errt49o.
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APPE.^IDI7C

The column headings in the Appendix are explained as follows:

Well designation

Wells are numbered according to the system described by Brown and McOahan(4).

Depth of sample

The depth in feet below ground surface at which the driller reported the
sample was taken.

^ Depth to Water.
r^,w

^ The distance in feet from the lip of the casing ( about 2.5 fest above ground
surface) to the water table as of July, 1963, except for Wells 199-F5-2, (25057):
199-K-20, K-21, K-22,(12-1962). (Blank indicates data not available).

Material above 2 mm

Percentage of bulk sample that failed to pass a 2 mm sieve; gravel.

Sand

Per_^entage ofparticles in bulk sample with diameters from .05 t: 2 mm.

Silt

Percentage of particles in bulk sample with diameters from .002 to .05 mm.

S'1a.v.`

Percentage of particles in bulk sample with diameters less than 0.002 rra?.

Cation ex=hange capacity

Milliequivalents of exchangeable cation per 100 grams of bu]..k soi1..
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WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABDVE 2MM CAPACITY

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQ/I00G SOIL

199-83- 1 31 5 26 48 1509 9.6 6.7

10 25 49 17.3 9.4 6.1

15 36 42 13.7 7.6 4.1

20 77 18 3.7 1.6 0.9

25 64 29 4.7 2.7 1.3

30 61 37 1.4 0.8 0.9

35 67 30 2.2 1.0 1.2

199-63- 2 40 5 72 25 2.2 0.8 1.5

15 33 50 11.9 5.9 3.2

20 50 37 8.5 4.1 1.9

30 91 0.2

35 53 38 6.6 3.0 1.2

40 69 24 4.8 2.1 0.8

199-B4- 1 56 5 16 64 12.9 6.8 6.1

10 27 56 11<1 5.9 5.6

^ 15 57 32 8.5 2.9 3.1
H

20 3 88 7.1 2.2 5.5
ty

25 29 54 12.7 4.8 5.6

^h

m

^



WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATION WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

n-^

SAND SILT CLAY CATION EXCHANGE ^F
CAPACITY

PERCENT PERCENT PERCENT MEQf100G SOIL

30 32 53. 12.0 4.,6 5^4

35 42 46 8.8 3^3 4.9

40 25 69 3.0 2.3 5.1

45 27 59 9.9 4.6 4.8

50 32 50 14.0 4.3 4.0

55 5 86 6.2 3.1 4.1

60 62 35 2.1 1.2 1.1

65 55 36 6.3 2.6 1.5

70 63 31 4.1 1.8 1.6

199-84- 2 56 5 20 52 21.3 6.1 10.6

10 25 52 17.7 5.7 6.2

15 25 52 18.0 5.3 507

20 21 57 16.7 5.5 5.4

25 23 56 16.4 5.3 5.5

30 9 84 4.8 2.6 5.9

35 59 37 3.2 0.9 3.0

40 40 50 7.2 2.2 4.1

45 36 56 6.7 1.4 4.3

^

Q^
Y
W
N
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WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABOVE 2MM CAPACITY

FEET FEET PERCEN'! PERCENT PERCENT PERCENT MEQi*l00G SOIL

50 10 83 4.9 2.0 5.4

55 6 90 2.8 1.6 6.1

60 6 90 2.1 1.3 5.6

65 10 86 2.9 1.2 5.6

70 10 83 4.9 1.2 3.8

75 28 67 4.1 1.0 1.6

199-84- 3 56 5 10 64 18.5 7.9 7.0

10 36 46 15.9 2.1 4.8
co

15 40 42 13.5 5.3 4.6

20 34 46 14.1 5.2 5.1

25 73 23 3.0 1.1 1.6

30 85 14 0.1 0.4 1.1

35 65 30 3.6 1.0 2.6

40 75 20 4.1 1.3 2.0

45 54 33 9,0 3a3 2.9

50 67 28 4.2 1.5 2.0
co

55 9 80 8.2 2.9 3.4

60 25 55 14.6 5.0 4.3

^

t9



• ^^^^^ ^^^iw..4^'i.JM1n ^ . .

WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE

DESIGNATION WATER SAMPLE ABOVE 2MM CAPACITY

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQf100G SOIL

p

65 38 52 7.2 2.9 2.6

70 25 63 8.2 4.0 3.4

75 26 57 i1..8 5.,4 2.5

199-84- 4 68 5 17 58 18.2 6.9 6.4

10 19 53 20.2 7.5 6.2

15 39 41 13.8 6.0 4.9

20 41 39 14.7 4.9 4.6

25 29 48 17.3 6.4 6.0
N

30 41 41 14.4 3.7 4.9

35 34 46 15.5 4.1 5.9

40 48 37 12e3 2.8 4.2

45 58 31 8.8 2.2 2.8

50 41 40 15.9 3.7 4.7

55 53 32 12.1 3.,7 3.6

60 40 40 15.4 4.7 4.3

65 67 22 8.6 2.4 2.4
r-
m

70 63 26 8a3 2^1 2.6

75 61 36 3,0 0.9 1.7



^r°^ ^^i^_^G^^

WELL DEPyH ?'O DEPTH OE MATERiP:;. SAND SFLT CLA7' CATION EXCHANGE ^
DESIGNATPFJN WATER SAMPLE 6.BOVE 2MtR CAPACT7Y S^

FEET FEET PERCENT PER.CENT PERCENT PERCENT MEO.°100G SOTL ^;°'

^^

199-B2I- 1 70 5 24 54 15.6 5.8 6.1

10 22 57 1501 5,8 6.4

15 45 40 904 5,5 5.2

20 25 50 16.2 8.,6 7.9

25 47 35 1205 5.0 4<5

30 34 47 12.6 6.2 6.7

35 42 40 11.9 5,8 4.9

40 44 40 11.0 5.3 4.8 ^

45 53 38 6.6 2.1 2.9

50 44 40 11.4 5.3 4.7

55 46 39 10.2 4.6 4.9

60 43 40 11.8 4„8 5.2

65 50 35 10,9 4.8 4.5

70 33 46 14.6 6.4 5.5

75 33 46 14.5 5.6 5.6

^
199-88- 2 10 19 56 17.4 7.1 6.5 ^

T
20 30 51 1307 5„8 5.0 ^

25 31 49 14^0 6^2 4<9

^^
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WEL L DEPTH TO DEPF(i OF MArERIAS, SAND SILT CLAY CATION EXCHANGE

S- •

DESIGI`,k YuvN rlwtTER 5^AMPIE ABOVE 2i9P' CAPACITY
FEET FEET PERCENT PERCENT PERCENT -1ERCENT ,^'iEQ/100G SOIL

3 n
fti

199-B8-- 3 5 54 41 3.6 1.6 2^5

10 40 43 11^8 5^0 4.3

15 70 21.3 9a0 8.0

25 31 45 17e2 7a2 5.6

199-88-- 4 5 37 48 11e1 4.4 4.7

10 10 82 5.4 2.0 5.6

20 49 38 9.8 3.2 4.2
N

25 33 44 16.8 6.2 6.0

199-88- 5 5 28 54 11.8 6.5 6.2

10 23 56 13.9 7.3 6.2

15 33 47 13.2 6.3 5.8

20 37 45 12.4 5.0 5.7

25 24 50 18.1 7^6 8e1

199d89-- 1 74 5 32 59 604 2.7 5..0

10 34 47 14a3 5.3 5d9
rn

15 32 53 10.7 4e4 5.5 co

20 40 49 7.7 3.3 4.9

25 34 46 13.7 6.2 5.1



WELL DEP1H TO DEPTH OF MATERIAL SAND SILT CLAY CAT10N EXCHANGE
DESYG[lATEON WATER SAMPLE ABOVE 2MM CAPACITY

FEET FEET PERCEN'G PERCENT PERCENT PERCENT MEQf100G SOIL

30 60 35 3.6 1.4 2.6

35 38 44 12.3 5,2 5.5

40 31 49 13.8 5.8 6.0

45 36 46 13.5 4.8 5.1

50 40 41 13.1 5.0 5.0

55 57 32 8.6 2.8 3.1

60 56 35 6.6 2.3 3.3

65 33 45 16.4 5.9 6.1 ro
N

70 95 0.4

199-D2- 1 5 39 45 11.9 3.8 4.1

10 38 44 13.1 4.9 4.4

15 58 41 0.8 0.5 2.8

20 41 45 10.3 3.1 2.4

25 60 30 7.9 2.3 2.2

30 35 49 12.8 3.3 4.0

199-02- 2 5 8 76 11.3 4.5 4.1 rn

10 31 53 11.2 4.4 3.4

15 62 32 4.9 1.3 1.9



WELL. DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNATION MIATER SAMPLE ABOVE 2MM CAPACITV

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQ/100G SOIL
.+

.20 34 60 4.9 1.3 2.9

25 22 69 6.9 1.9 3.6

30 40 48 9fl1 3.0 3.0

199-02- 3 5 34 49 11.8 5.3 4.4

10 35 48 11.4 5.1 4.1

15 40 43 11.8 4.8 3.5

20 33 47 14.3 5.7 4.8

25 73 20 4.7 2.0 1.6 W

30 35 51 1000 4.5 4.3

199-02- 4 5 31 51 13.1 5.0 4.3

10 39 46 11.0 3.7 3.5

15 33 49 13.0 4.4 4.1

20 17 77 5.0 1.8 4.1

25 27 60 10.3 3.0 4.3

32 27 60 9.6 3.3 3.6

rn
199-•D2- 5 73 5 44 41 11.5 3.6 3.1 CD

r

10 28 53 14.0 4.8 4.0

15 38 43 14.0 5.0 3.7



OW

WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATION WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

20 44 42 9.7 3.9 3.2

25 32 54 10.2 4.0 3.9

30 33 54 9.4 3.2 4.1

35 2 80 12.8 5.7 6.8

40 3 81 10.6 5.3 7.8

45 38 50 8.4 3.7 3.2

50 42 46 8.2 3.3 3.4

55 31 49 14.5 5.4 3.7

60 56 33 8.4 3.0 2.3

199-D5- 1 5 22 59 13.7 5.3 4.7

10 30 54 11.6 4.8 4.2

15 41 43 11.2 4.9 3.7

20 42 47 7.4 3.2 3.1

25 60 34 4.5 2.2 2.2

30 49 43 6.7 1.8 2.8

199-05- 2 5 19 60 16.2 5.1 4.3

10 35 48 12.7 4.7 3.7

15 44 42 10.4 3.8 3.1

SAND SILT CLAY CATION EXCHANGE ry';
CAPACITY

PERCENT PERCENT PERCENT MEQ/100G SOIL

ty

^

rn

N
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WELL DEPTH TO DEPTH OF MATERIAL SA.ND SILT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABOVE 2MM CAPArCTY

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQP100G SOIL

20 58 32 7.7 2.5 2.4

25 70 24 5.2 1.4 1.7

30 59 33 6.5 1.8 2.0

199-D5-10 5 31 52 11.9 5.2 4.5

10 18 60 16.0 509 5.7

15 50 40 7.1 2.5 2.7

20 65 30 3.8 1.2 1.7

25 10 78 8.6 3.1 4.3 Po

199-D5-11 5 31 54 11.4 4.0 4.3

10 18 61 16.5 5.1 t,4

15 50 39 8.4 2.1 2.5

20 65 33 1.9 0.8 1.7

25 10 81 7.5 1.8 4.0

199-06-12 75 5 35• 50 11.2 4.1 4.1

10 28 54 13.4 4.,9 4.6

15 33 53 10.5 3.9 4.1

20 17 66 13.4 3.6 5.2

25 9 74 11.9 5.0 6.7



WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
®ES1Gi4AT&ON WALER SAMPLF 6801/E 2MM CAPACi.T`!'

FEET FEET PERCENT 'ERCENT PERCENT PEP.LEfVT tiE0l100G SOIt

30 6 76 12.4 5.6 is3

35 22 64 9.8 3.9 5>7

40 35 46 13.5 4.8 3.5

45 27 54 14.5 4.2 3.8

50 30 52 14.0 4.8 2.0

55 47 42 8.7 2.9 1.1

60 37 47 1107 4.5 1.5

199-08- 1 5 63 32 3.5 1.6 2.0
N

20 9 84 4.8 2.5 3..4
S

30 2'0 it 2-4 108 2.7

40 65 34 0.9 0.6 1.2

50 97 0.1

60 16 77 5.3 2<.4 1.7

70 18 62 13.6 6.6 5.8

199-°D&• 2 5 33 53 9.2 4.>8 4.2

E•' 10 33 52 10.7 405 400

w 15 22 76 0..8 1.4 2.7
^

w 1c0 3 3 62 2^7 2.,9 4.0
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WELL DEPTH TO DEPZ"N OF MA'CERTA€_ SAND SILT CLAY CATION EXCHANGE
DES1GftATIC1N WATER SAMPLF ABOVE 2MM CAPACITY

FEET FEET PERCENT PERCENT PERCENT PERCENT ME8P100G SDiL

o;

25 25 71 3e3 1.5 3a5

30 13 84 1.9 1.9 4.3

35 2 92 3.6 2.1 3.0

40 1 92 5.1 2.1 4.0

45 65 29 4.7 1.3 1.4

50 23 63 10.1 4.0 3.0

199-F6N 1 24 5 81 17.0 108 4.8

N

10 84 1400 2.3 3.4

15 2 90 6.,6 1.7 3.0

199--F5-° 2 25 5 66 33 0.4 0e3 008

10 47 52 0.3 0.8 1^2

15 33 65 0.3 101 108

20 i"'l 21 007 0.7 0.6

25 47 52 0.3 0e9 1.2

30 29 68 109 1.:2 1.7

ip
35 36 62 G01 2.7 1.9

199-°F5- 3 20 5 36 46 12.3 5^1

10 26 55 12.1 6.3 3.4



98^^IN-M^^^0

WELL DEPTH T O DEPTH OF MATER'sAL
DESTG4ATIDN WATER FAMPLE ABOVE 2MM

FEET FEET ?ERCEN7

SAND SILT CLAY CATION EXCHANGE
CAPACITN

aERCENT aEP.CENT PERCENT MEQE'100G SOIL s
U.

15 29 55 10o8 5.,7 2^5

20 52 38 7,7 1.,8 1.4

25 K8 61 009 1.5

30 45 53 0.,7 1^10 2e1

35 57 41 Oa6 0s8 1. 1

199--€5- 4 25 5 22 64 1000 4a3 3,0

25 77 22 0a6 0^2 0,6

30 52 47 006 0^5 1.,1

199.,.F5M 5 16 5 34 48 1308 4,r5 3^2

10 33 50 I2o4 4.2 2®5

15 63 29 601 2a3 1a7

20 54 43 1,.8 008 1^4

25 25 68 5^9 1^7 2,.1

'd} 60 39 0^7 0„5 $a3

35 2 '?4 Z .8 1•. 1 3 0 3
t ^

^ 149-FEi 6 30 5 77 22 1.1 0117 1<.6;

10 *7 54• 5e7 2.8 2^3

,^ 15 85 A2 21.4 001 0c4

^..

s
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WELL DEPTH TO DEPTH OF MATERIAL.
DESIGI9ATION WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

199-H3- 1 38 5 32

199-H1+- 1 24

199-H4- 2 20

10

15

20

25

30

35

40

5

10

15

20

25

30

35

40

5

10

35

21

35

29

33

43

35

31

32

29

35

30

23

33

28

46

44

9lf.^

SAND SILT CLAY CATION EXCHANGE
CAPACITY

PERCENT PERCENT PERCENT MEQ/IOOG SDIL l^

!(̂G

50 12.3 5.9 2.5

49 10.3 5.5 2.4

56 15.9 7.6 2.7

48 11.7 5.6 2.1

54 11.2 6.3 2.3

52 9.3 5.9 2.3

44 9.0 4.5 1.9

59 3.4 2.1 1.7 0

50 13.6 5.6 2.3

48 13.4 6.2 2.0

53 11.9 5.8 2.8

49 11.8 4.6 2.3

53 13.4 4.3 2.2

64 9.2 3.9 2.1

54 8.6 4.2 1.7
^

59 9.4 4.2 1.7
H

44 7.6 3.0 2.1
Co

48 5a6 205 2.1
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WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATION WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

SAND SILT CLAY CATION EXCHANGE
CAPACITY

PERCENT PERCENT PERCENT MEQ1100G SOIL

No

15 23 65 5.7 6.4 2.8

20 38 48 10.2 4.5 2.1

25 32 53 10.0 4.6 2.1

30 34 58 5.5 2.8 1.8

35 45 51 2.8 2.0 2.1

40 90 4.7 5.1 3.5

199- K-11 60 5 34 44 17.1 4.7

10 17 62 15.6 5.9

15 17 60 17.0 6.3

20 21 58 15.0 5.6

25 53 37 8.0 1.9

30 22 52 18.9 6.7

35 12 53 25.1 9.9

40 4 65 21.7 9.9

45 28 54 12.3 5.6

50 15 57 20.4 7.9

55 32 46 15.5 •6,3

60 22 54 17.0 7a2

w
N

rn
N
cn
u
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WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABOVE 2MM CAPACITY

FEET :EET PERCENT PERCENd PERCENT PERCENT MEQ/'100G SOIL

65 23 58 12.9 5.6

70 20 54 18.2 7.5

75 26 61 8.9 3.9

80 23 57 14.4 6.0

199- K-18 5 20 75 2.4 1.7 2.5

11 19 76 2.8 1.8 2.0

15 61 36 1.9 0.9 0.5

20 23 71 4.4 2.1 0.1

25 63 35 0.9 0.4 0.5

30 17 79 2.8 0.9 1.2

35 94 4.5 1.6 1.2

40 49 48 2.0 1.2 1.0

45 47 50 2.1 0.7 1.6

50 37 56 5.4 2.1 1.7

55 61 37 1.0 0.7 1.1

60 34 62 2.6 1.5 2.1

199- K-19 4 10 42 54 1.9 1.9 1.4

15 28 60 7.7 4.9 2.0

w
N

ON
^
^
N



WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATION WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

SAND SILT CLAY CATION EXCHANGE
CAPACITY

PERCENT PERCENT PERCENT MEQ/100G SOIL

20 31 54 9.0 5.8 1.5

25 26 59 9.4 5.9 1.4

30 30 59 7.8 4.2 1.1

35 54 45 0,4 0.9 0.5

40 88 8 1.7 1.0 0.3

45 29 65 0.9 4.5 1.6

199- K-20 5 40 46 51 2.0 1.1

45 61 34 3>7 1.5

50 33 55 7.7 3.6

199- K-21 10 5 36 50 10.4 3.6

10 35 49 12.7 3.8

15 24 68 6.1 2.4

20 25 55 14.4 5.1

25 83 15 2.4 0.4

30 42 49 6.9 2.5

35 82 17 0.4 0.2

199- K-22 13 5 48 39 9.5 3,1

10 45 41 10.9 3.6

w
w

rn
~
r̂



ig
WELL DEPTH TO DEPTH OF MALERIAL SAND SILT CLAY CAYION EXCHANGE

DESIGNACIDN WATER SAMPLE ABOVE 2MM CAPACITY
FEET FEE1 PERCENT PERCENI PERCENT %ERCENF MEQd:d00G- SOIL

15 38 51 8a6 2.8

20 27 60 903 3e3

25 47 47 404 103

30 66 33 0„9 002

35 65 32 203 0.3

50 69 30 007 0a1

199- K-25 5 35 50 9.9 5^0 3e'7

10 32 51 11.3 5.5 4,3

15 10 62 20.1 807 6,0

20 59 38 1.7 0,9 1^5

25 75 25 0^1 0.,3 0^9

30 31 65 2.,5 109. 107

35 21 73 509 1e6

40 41 53 4.3 1..6 1.3

45 57 40 2.4 0„8 1e3 ^

50 59 39 1.2 0.6 0^6

55 52 44 2.9 1.2 1.2

60 50 48 1.9 1v0 101

^

^
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WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATION WATER SAMPLF ABOVE 2MM

FEET FEET PERCEN'

SAND SILT CLAY

PERCENT PERCENT PERCEN7

CATION EXCHANGE
CAPACITSt+

MEQi100G SOIL

65 60 39 0.9 0.6 0.7

70 ^a9 45 3.6 2.3 0.8

75 59 40 0.7 0.8 0.4

199- K-26 5 21 70 6.3 3.0 4.9

10 33 57 700 2.9 4.4

15 45 54 1.1 0.4 3.4

20 32 51 12.0 5.0 5.4

25 29 53 13.8 4.5 5.9

30 39 55 3.7 2.5 1.2

35 24 59 12.9 4.0 1.5

40 24 72 2.3 1.7 1.2

45 49 49 1.5 0.7 0.4

50 38 58 1.6 2.4 1.6.

55 32 58 7.1 3.2 1.6

699-63-25 33 5 33 50 10.4 7.1 3.7

10 7 60 22.1 11.1 6.0

ul
Q

15 33 51 10.8 6.1 3.5

w
699-70-68 123 5 38 42 14.2 5.2 3.3

w
^

ON
co
r
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WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABOVE 2MM CAPACITY

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQ/I00G SOIL
^

i^

10 40 40 14.4 5,7 3.2

15 43 43 9.7 4.3 3.0

20 51 39 6.8 2.7 2.4

25 71 23 4.3 1.7 1.5

30 10 84 4.0 1e8 3.9

35 28 64 5.5 2.1 3.8

,40 5 90 4.0 1.4 5.1

45 10 84 4.2 1.8 6.8

50 57 41 0.9 0.6 1.6

55 37 50 10.8 1.5 3.1

60 25 69 3.6 1.6 2.8

65 16 62 20.6 1.8 3.1

70 19 60 19.9 1.7 3.0

75 65 31 2.7 1.3 1.6

80 75 22 1.8 1.2 1.7
t1

85 7 89 2.8 0,7 3.0

90 40 57 2.1 0.8 2.9

95 17 79 3.3 1.1 4.1



'^Ifil 0-2.0939

WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE I2.
DESIGNATION WATER SAMPLE ABOVE 2MM CAPACITY

^FEET FEE7 PERCENT PERCENT PERCENT PERCENT MEQ1100G SOIL z

100 5 88 5.7 1.7 4.9

105 49 45 4.9 1.7 2.8

110 59 33 6.1 1.9 2.6

115 27 68 3.7 2.0 2.6

120 11 85 3.2 1.1 2.6

125 62 36 1.4 009 1.2

130 45 51 2.6 1.0 1.2

699-71-52 122 5 15 68 12.7 5.0 5.3

10 23 63 9.9 4.5 4.7 ^

15 18 68 9.7 4.9 5.7

20 4 85 7.5 3.8 6.0

25 3 90 4.7 1.9 5.4

30 53 45 1.8 0.9 2.7

35 2 93 2.4 2.0 1.7

40 1 88 9.4 1.5 1.6

45 1 97 1.5 1.0 5.3 ON

50 1 88 7.9 3.0 3.5 ~

55 2 90 5.4 2.5 6.4

u
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WELL DEPTH TO DEPTH OF MATERIAL SAND SbLT CLAY CATION EXCHANGE
DESIGNATION WATER SAMPLE ABOVE 2MM CAPACIT'd

FEET FEET PERCENT PERCENT PERCENT PERCENT MEQP100G SOIL

60 1 94 3.5 1.5 5.2

65 1 91 504 2.5 5.7

70 2 94 3.3 1.3 5.6

75 96 3.,0 1.3 5.2

80 2 92 2.5 3.3 5.4

85 4 88 5.6 2.7 5.3

90 2 93 3.,8 1.8 5.6

95 76 23 1.4 0.4 1.2 C3

100 79 20 1.0 0.3 1.0

105 89 0.5

110 75 24 0.4 0.4 1.4

115 31 58 8.9 2.8 3.5

120 44 44 8.2 3.3 1.4

699-72-92 45 5 22 63 10.3 4.1 2.8

10 24 63 9.7 3.2 2.5

15 20 74 3.9 1.8 2^6
ao

20 54 44 2.0 0.8 1.5

25 9 84 5.3 2.1 1.9
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WELL DEPTH TO DEPTH OF FIATERFAL
DESIGNATION WATER SAMPLE PSOfBE 2MM

FEET FEET PERCENT

699-7r44

'699°-7`79°54

:7r

50

82

30

35

40

5

10

15

20

25

30

35

40

45

50

55

5

10

15

20

71

59

71

27

37

59

32

72

54

29

32

23

24

16

41

50

68

SAND

PERCENT

23

40

28

68

55

53

31

51

24

33

53

51

5E

37

57'

47

41

24

SILT

PERCENT

4^4

0.2

1.0

23.8

13.2

7.9

7.5

12.2

2.8

902

12.5

11.9

12.5

22.3

20a2

10.0

8.0

6a1

ACLAY CATION EXCHANGE jzy
CAPACITY

PERCENT MEQf100G 0OEL

1.7 0.8

0.5 1.4

0.5 1.3

7.8 6.4

5.1 4.4

2.9 3.7

2.6 2.6

4.7 3.9

1.1 1.3

4.1 2.,7

5..9 6.8

5e7 3.4

6.4 4.1

1602 1503

6.4 6.0

2.8 3.5

1.8 2^8

1.6 1.9

'..a1

as.u

r1.
Y'1



wE£ L DFPFi-l TO DEPTH OF MnTE R3 A£.

GESrGtrA"i'?UIV WATER SAP1'r"LF- aBi)T`E 2M1

E-iET FEET PEP.i,EFd'

SAND SIi_? i,f_A'f CATION EXCwtAyGE
CAPACxrY

,^EP(:EN? ERCEN7 :}ERC.EiYl MEetF100G :ii)Lt.

25 51 36 9^7 2.8 301

30 67 25 6.4 211 109

35 70 24 4a'3 106 109

40 61 28 400 3..3 301

45 41 45 11.2 3.5 206

50 30 52 1308 407 4^1

55 59 32 7 07 109 2._1

60 66 28 5<,3 1^4 2.1

65 56 34 704 205 2.8

70 76 19 309 1.19 100

75 54 ?,: 7^0 2a8 1.8

80 P£'. 17 3..2 107 1^2

699°78°36 33 5 33 62 306 1o4 1.4

10 25 55 14..2 518 1^8

xs `>? 5 1^.U z 4-

20 36 r9 ^ : 0 4, 4 -6
"^f)

•"" 3.f) 32 4•f? f4 ..9
_.4

51 k.:F

t:_.;

i.



"Jul̂

*d.

WELL DEPTH TO DEPTH OF MATERIAL SAND SILT CLAY CATION EXCHANGE
DESIGNAFIDN WAT+ER SAMPLE ABOVE 2MM CAPACITY

FEET FEET PERCENT PERCENT pERCENT PERCENT MEQ1100G SDIL.
p

35 33 50 12a6 409 1.8

699-78-62 62 5 28 49 16.5 6.2 4.9

10 25 61 8.5 6.1 5.6

15 19 54 21.0 5.5 5.2

20 32 47 1603 4.7 4.7

25 21 58 16.1 5.0 5.0

30 29 52 14.8 4.7 4.6

35 28 49 17.2 6.4 4.9

40 32 47 15e4 5.3 4.6

45 25 50 17.0 7.3 4.1

50 25 52 16.0 7.0 3.4

55 14 61 17.6 8.1 3.2

60 21 60 14.1 5.4 2.2

65 16 61 16.7 6.6 2.3

70 12 68 14.8 5e1 2.0

699-813-47 44 5 73 21.8 5.5 4.3

10 75 19.8 5.3 3.6

15 1 74 20.,7 4..4 2.,9



WELL DEPTH TO DEPTH OF MATERIAL
DESIGNATIDN WATER SAMPLE ABOVE 2MM

FEET FEET PERCENT

SAND SILT CLAY CATION EXCHANGE ^
CAPAi.I1 '

PERCENT PERCENT PERCENT MEQF100G SOIL sL

rq

20 0 62 31.8 6.5 3.2

25 0 54 39.2 6.9 2.8

30 34 47 16.1 3.3 2.4

35 35 49 12a9 2.9 3.9

40 28 58 1101 3.6 2.,0

45 25 67 5.9 1.8 4.7

50 20 69 7.8 2.9 4.5

699-89-°35 22 5 0 73 22.7 4.1 5.7

10 3 51 38.6 7.9 6.7

15 77 21 1.0 0.4 0.8

20 43 55 1.3 0.9 1.5

25 95 0.1

30 87 11 2.2 0.7 0.8

35 32 54 9.6 3.8 2.2

40 32 59 519 2.8 2.2

45 36 64 0.1 0.4 1.5

50 2 65 24.6 8.4 11.3

55 4 54 31^1 10.•9 8,6

N
^

^



It

W[6.8 DEPTH TO DEPTH OF M„?FSIAE_ Si:fd'ti 57:1.e CLAY CATION Et(,RIaNOE
OES%t"..NI iEQ]PI 6d4i.ER 5RtP9i=L.E A@3QVE rM31 CkpA€f?:1'Y ly)

r-'E[t FEET PERCENT PERCEN' FE2C.ENT PE.3?b.;E"ll htc9610C':: SCDI'L. %j

60 31 63 4,0 2.3 3..6

65 1 64 25.,1 9eb 9^5

70 2 68 21.6 8a1 9.I

t.'?
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